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DETAILED ACTION 
Claim Objections 

1 . Claim 1 is objected to because of the following informalities: "spacings", on line 3 
should be replaced with "spacing" and "colinear*', on line 2 should be replaced with 
"collinear". Appropriate correction is required here and throughout the rest of the 
clainns. 

2. Claim 32 is objected to because of the following informalities: Claim 32 is a 
repeat of Claim 31 . Appropriate correction is required. 

3. Claim 54 is objected to because of the following informalities: "and the planar 
arrays are nondegenerate", on line 12 should be deleted. Appropriate correction is 
required. 

Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1, 7, 10-15, 22, 25-31, 33, 35, 41-46, 51, and 54 are rejected under 35 
U.S.C. 102(b) as being anticipated by U.S. Patent No. 5848170 to Mahieux et al. 
(hereafter as Mahieux). 

6. Regarding Claim 1 , Mahieux discloses a microphone system (Figs. 3b and 4a) 
comprising: a plurality of collinear microphones regularly spaced according to a plurality 
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of distinct spacing with a common center (Figs. 3b and 4a); a plurality of microphone 
signal adders (S1 to S4), wherein the microphones of each set of microphones having 
one of said spacing are connected to the same signal adder (Figs. 3b and 4a); a 
plurality of first filters (H1 to H4), each connected to receive the output of a 
corresponding one of the microphones signal adders; and an output adder (i.e. Sigma) 
connected to receive the output of the first filters and supply the combined signal as an 
output, wherein the frequency response of the first filters is such that the combined 
signal is flat over a selected frequency range in a selected direction (Figs 3b and 4a). 

7. Regarding Claim 7, Mahieux discloses the frequency response of each of the first 
filters is a continuous funcfion of frequency (H1 to H4), the response of the first filter 
corresponding to the smallest spacing being zero below a first frequency (H4), constant 
above a second frequency and linear between the first and second frequency, the 
response of the first filter corresponding to the largest spacing being zero above a third 
frequency (H1 ), constant below a fourth frequency and linear between the third and 
fourth frequency, and wherein for each of the other first filters, the response is zero 
outside of a respective frequency range and inside the respective frequency range 
linearly increasing below a respecfive intermediate frequency and linearly decreasing 
above the respective intermediate frequency (Fig. 3b). 

8. Regarding Claim 10, Mahieux discloses the number of spacing is N and the 
spacing are 2.sup.(i-1)d, where i mns from one to N and d is the smallest spacing (Fig. 
3b). 

9. Regarding Claim 1 1 , Mahieux discloses N is equal to nine (Fig. 3b). 
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10. Regarding Claim 12. Mahieux discloses d is in a range of 0.5 centimeters to ten 
centimeter 9column 4, line 60 to column 5, line 6). 

1 1 . Regarding Claim 1 3, Mahieux discloses the number of microphones 
corresponding to each of the spacing is three or more (Fig.3b; column 4, lines 35-64). 

12. Regarding Claim 14. Mahieux discloses a microphone belongs to a plurality of 
the sets of microphones having one of said spacing (Fig. 3b; column 4, lines 35-64). 

1 3. Regarding Claim 1 5, Mahieux discloses a second plurality of microphone signal 
adders (Fig. 4a, reference SI -S3), wherein the microphones of each set of microphones 
having one of said spacing are connected to the same second signal adder (Fig. 4a); a 
second plurality of first filters (Fig. 4a, reference H1-H3), each connected to receive the 
output of a corresponding one of the second microphones signal adders; and an second 
output adder (Fig. 4a, reference Sigma) connected to receive the output of the second 
plurality of first filters and supply the combined signal as a second output, wherein the 
frequency response of the second plurality of first filters is such that the combined signal 
is flat over a selected frequency range in a second selected direction (Fig. 4a). 
Regarding Claim 16, Mahieux discloses a microphone system comprising: a planar 
array of a plurality of microphones regularly spaced in the direction of a first axis 
according to a plurality of first spacing centered (Fig. 3b) on a second axis (Fig. 4a) and 
regularly spaced in the direction of the second axis according to a plurality of second 
spacing centered on the first axis, wherein the axes are nondegenerate; a plurality of 
microphone signal adders (Fig. 3b, reference S1-S4; Fig. 4a, reference SI -S3), wherein 
the microphones of each set of microphones forming a line having one of said spacing 
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parallel to one of said axes are connected to the same adder (Figs. 3b and 4a); a 
plurality of first filters, each connected to receive the output of a corresponding one of 
the microphones signal adders (Fig. 3b, reference H1-H4; Fig. 4a, reference H1-H3); 
and an output adder connected to receive the output of the filters and supply the 
combined signal as an output (Figs. 3a-b, 4a, and 4d. reference Sigma). 

14. Claim 22 is essentially similar to Claim 7 and is rejected for the reasons stated 
above apropos to Claim 7. 

15. Claim 25 is essentially similar to Claim 10 and is rejected for the reasons stated 
above apropos to Claim 10 (Figs. 3a-b, 4a, and 4d). 

16. Claim 26 is essentially similar to Claim 1 1 and is rejected for the reasons stated 
above apropos to Claim 1 1 (Figs. 3a-b, 4a, and 4d). 

17. Claim 27 is essentially similar to Claim 12 and is rejected for the reasons stated 
above apropos to Claim 12(Figs. 3a-b. 4a, and 4d). 

1 8. Claim 28 is essentially similar to Claim 1 3 and is rejected for the reasons stated 
above apropos to Claim 13. 

19. Claim 29 is essentially similar to Claim 14 and is rejected for the reasons stated 
above apropos to Claim 14. 

20. Regarding Claim 30, Mahieux discloses d.sub.1 is equal to d.sub.2. (column 5, 
line 1-6; column 7, lines 54-59) 

21 . Regarding Claim 31 , Mahieux discloses the axes are orthogonal (Figs. 3a-b, 4a, 
and 4d; column 3, line 59 to column 4, line 22). 
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22. Regarding Claim 33. Mahieux discloses a number of the microphone systems of 
claim 16, wherein the planar arrays are non-coplanar and the number is two or more 
(Figs. 3a-b, 4a, and 4d). 

23. Regarding Claim 34, Mahieux discloses number is two, wherein the planar an^ays 
are orthogonal, and wherein the axes in the planar arrays are orthogonal (Figs. 3a-b, 
4a, and 4d; column 3, line 59 to column 4, line 22). 

24. Claim 35 is essentially similar to Claim 1 and is rejected for the reasons stated 
above apropos to Claim 1 . 

25. Claim 41 is essentially similar to Claim 1 and is rejected for the reasons stated 
above apropos to Claim 1 . 

26. Regarding Claim 42, Mahieux discloses microphones are arranged collinearly 
and the distinct spacing share a common center (Fig. 3b). 

27. Claim 43 is essentially similar to Claim 1 0 and is rejected for the reasons stated 
above apropos to Claim 10. 

28. Claim 44 is essentially similar to Claim 1 1 and is rejected for the reasons stated 
above apropos to Claim 1 1 . 

29. Claim 45 is essentially similar to Claim 12 and is rejected for the reasons stated . 
above apropos to Claim 12. 

30. Claim 46 is essentially similar to Claim 13 and is rejected for the reasons stated 
above apropos to Claim 13. 

31 . Claim 51 is essentially similar to Claim 7 and is rejected for the reasons stated 
above apropos to Claim 7. 
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32. All element of Claim 54 are comprehended by Claim 16. Claim 54 is rejected for 
the reasons stated above apropos to Claim 16. 

33. Claims 1-2, 8-14, 16, 23-24, 35, 39-41, and 52-53 are rejected under. 35 
U.S.C. 102(b) as being anticipated by U.S. Patent No. 5684882 to Mahieux et al 
(hereafter as Mahieux). 

34. Regarding Claim 1 , Mahieux discloses a microphone system (Fig. la) 
comprising: a plurality of collinear microphones regularly spaced according to a plurality 
of distinct spacing (Figs, la-c) with a common center (Mo); a plurality of microphone 
signal adders {2^ to 24), wherein the microphones of each set of microphones having 
one of said spacing are connected to the same signal adder (column 6, line 21 to 
column 7, line 12); a plurality of first filters {4^ to 44), each connected to receive the 
output of a corresponding one of the microphones signal adders (Fig. 1a); and an output 
adder (5) connected to receive the output of the first filters and supply the combined 
signal as an output, wherein the frequency response of the first filters is such that the 
combined signal is fiat over a selected frequency range in a selected direcfion (Fig. 6a). 

35. Regarding Claim 2, Mahieux discloses a plurality of second filters (Fig. 5a), 
wherein each of the connections of one of the microphones to one of the microphone 
signal adders is made through one of the second filters. 

36. Regarding Claim 8, Mahieux discloses the selected frequency range is greater 
than five octaves (column 1 , lines 49-55). 
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37. Regarding Claim 9, Mahieux discloses the selected frequency range is from 20 
hertz to 20 kilohertz (column 1 , lines 49-55). 

38. Regarding Claim 1 0, Mahieux discloses the number of spacing is N and the 
spacing are 2.sup.(i-1)d, where i runs from one to N and d is the smallest spacing (Figs. 
1a-c). 

39. Regarding Claim 11, Mahieux discloses N is equal to nine (Figs. la-c). 

40. Regarding Claim 12, Mahieux discloses d is in a range of 0.5 centimeters to ten 
centimeter (column 4, lines 48-57). 

41 . Regarding Claim 1 3, Mahieux discloses the number of microphones 
corresponding to each of the spacing is three or more (Figs. la-c). 

42. Regarding Claim 14, Mahieux discloses a microphone belongs to a plurality of 
the sets of microphones having one of said spacing (Figs, la-c; column 6, lines 20-52), 

43. Claim 16 is essentially similar to Claim 1 and is rejected for the reasons stated 
above apropos to Claim 1 (Figs. la-c). 

44. Claim 23 is essentially similar to Claim 8 and is rejected for the reasons stated 
above apropos to Claim 8. 

45. Claim 24 is essentially similar to Claim 9 and is rejected for the reasons stated 
above apropos to Claim 9. 

46. Claim 35 is essentially similar to Claim 1 and is rejected for the reasons stated 
above apropos to Claim 1 . 

47. Claim 39 is essentially similar to Claim 8 and is rejected for the reasons stated 
above apropos to Claim 8. 
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48. Claim 40 is essentially similar to Claim 9 and is rejected for the reasons stated 
above apropos to Claim 9. 

49. Claim 41 is essentially similar to Claim 1 and is rejected for the reasons stated 
above apropos to Claim 1 (Figs, la-c). 

50. Claim 52 is essentially similar to Claim 8 and is rejected for the reasons stated 
above apropos to Claim 8. 

51 . Claim 53 is essentially similar to Claim 9 and is rejected for the reasons stated 
above apropos to Claim 9. 

Claim Rejections - 35 USC §103 

52. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

53. Claims 2-6, 17-21, 36-38, 47-50, and 55-56 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over U.S. Patent No. 5848170 to Mahieux in view of U.S. Patent 
No. 4741038 to Elko et al (hereafter as Elko). 

54. Regarding Claims 2 and 3, Mahieux does not expressly discloses a plurality of 
second filters, wherein each of the connections of one of the microphones to one of the 
microphone signal adders is made through one of the second filters. However it would 
have been obvious to one having ordinary skill in the art to provide a second filter. 
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wherein the second filter implements a widowing function in order reduce side lobe 
response, as taught by Elko (column 6, lines 12-33). 

55. Regarding Claim 4, Mahieux as modified discloses a window function, however it 
would have been obvious to one having ordinary skill in the art to utilize any known 
windowing function, such as a Kaiser-Bessel window functions. 

56. Regarding Claim 5, Mahieux as modified does not expressly disclose the second 
filters implement a delay. However it would have been obvious to one having ordinary 
skill in the art to provide such a delay in order to point the array beam in any desired 
direction, as taught by Elko (column 7, lines 9-13). 

57. Regarding Claim 6, Mahieux as modified discloses the delay of a given second 
filter is proportional to the spacing of the set of microphones to which the microphone it 
belongs corresponds, and wherein all the second filters depend upon the same function 
of a steering angle (column 6, line 48-64). 

58. Claim 1 7 is essentially similar to Claim 2 and is rejected for the reasons stated 
above apropos to Claim 2. 

59. Claim 18 is essentially similar to Claim 3 and is rejected for the reasons stated 
above apropos to Claim 3. 

60. Claim 1 9 is essentially similar to Claim 4 and is rejected for the reasons stated 
above apropos to Claim 4. 

61 . Claim 20 is essentially similar to Claim 5 and is rejected for the reasons stated 
above apropos to Claim 5. 
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62. Claim 21 is essentially similar to Claim 6 and is rejected for the reasons stated 
above apropos to Claim 6. 

63. Claim 36 is essentially similar to Claim 3 and is rejected for the reasons stated 
above apropos to Claim 3. 

64. Claim 37 is essentially similar to Claim 4 and is rejected for the reasons stated 
above apropos to Claim 4. 

65. Claim 38 is essentially similar to Claim 5 and is rejected for the reasons stated 
above apropos to Claim 5. 

66. Claim 47 is essentially similar to Claim 3 and is rejected for the reasons stated 
above apropos to Claim 3. 

67. Claim 48 is essentially similar to Claim 4 and is rejected for the reasons stated 
above apropos to Claim 4. 

68. Claim 49 is essentially sihnilar to Claim 5 and is rejected for the reasons stated 
above apropos to Claim 5. 

69. Claim 50 is essentially similar to Claim 6 and is rejected for the reasons stated 
above apropos to Claim 6. 

70. Claim 55 is essentially similar to Claims 1 and 5 and is rejected for the reasons 
stated above apropos to Claims 1 and 5. 

71 . Regarding Claim 56, Mahieux does not expressly disclose the plurality of signals 
from an array of microphones are provided from a pre-recording of said signals. 
However it would have been obvious to one having skill in the art to utilize any known 
input signals such as a pre-recording. 
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72. Claims 3-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. . 
Patent No. 5684882 to Mahieux in view of U.S. Patent No. 4741 038 to Elko. 

73. Regarding Claim 3, Mahieux does not expressly disclose the second filters 
implement windowing functions. However it would have been obvious to one having 
ordinary skill in the art to have the second filter implement widowing function in order 
reduce side lobe response, as taught by Elko (column 6, lines 12-33). 

74. Regarding Claim 4, Mahieux as modified discloses a window function, however it 
would have been obvious to one having ordinary skill in the art to utilize any known 
windowing function, such as a Kaiser-Bessel window functions. 

75. Regarding Claim 5, Mahieux as modified does not expressly disclose the second 
filters implement a delay. However it would have been obvious to one having ordinary 
skill in the art to provide such a delay in order to point the array beam in any desired 
direction, as taught by Elko (column 7, lines 9-13) 

76. Regarding Claim 6, Mahieux as modified discloses the delay of a given second 
filter is proportional to the spacing of the set of microphones to which the microphone it 
belongs corresponds, and wherein all the second filters depend upon the same function 
of a steering angle (column 6, line 48-64). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Corey P Chau whose telephone number is (703)305- 
0683. The examiner can normally be reached on Monday - Friday 9:00 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Forester W Isen can be reached on (703)305-4386. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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